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To explain chiasmata, there have been two hypotheses advanced, namely the alternate opening out hypothesis ('classical theory', ' McClung's theory') and the (partial) chiasmatype hypothesis. Sax, K. (1930 Sax, K. ( , 1932 advocated the former combined with the inclusive theory of subsequent breakage at the cross of the chiasma, while Belling (1931 Belling ( , 1933 and Darlington (1930 Darlington ( , 1932 independently put forward the latter hypothesis. The present paper reports in part the results obtained from observations made during this series at chiasma studies in plants.
OBSERVATIONS
The root-tips were fixed in Karpechenko's solution and the pollen mother cells in Bouin's fluid after being treated in Carnoy's mixture for two or three minutes. The paraffin sections were cut from twelve;to twenty micra in thickness. For the staining Newton's gentian violet methodywas employed in the case of both root-tips and pollen mother cells. Meiosis. At the pachytene stage the chromosomes seem to be paired normally by every chromomere as pointed out by Belling (1928 Belling ( , 1931 (Fig.  2) . In A; apanthus (Belling 1928; Darlington 1933) , the chromosomes were condensed in the neighbourhood of the spindle fiber attachment, but in Alliura this localized condensation is not observed. The condensation of the chromosomes seems to be spiralisation (cf. Darlington 1933) , and Fig. 2 . A is suggestive of this. In the late pachytene and the early diplotene stages, the nodes or chiasmata are distributed evenly among the pairs of chromosomes (cf. Levan 1933 ; Moffett 1932) . At the diplotene stage, the quadruple nature of the bivalents is not clearly seen as Levan observed in Allium fistulosum, but it can be observed at points of subterminal chiasmata and opening loops. The terminal chiasmata were rare at this stage and the sparseness of chiasmata (Figs. 4, 5, 6) conveyed an impression of the sliding of the cross of a chiasma toward the ends of the chromosomes or the slipping off of the terminal chiasma at the end, sometimes indicating the long distal arms. I use the expression ` terminalisation ' in the above sense (cf . Sato, D. 1934). In the early diaphase, which is termed late diplotene by Darlington and his collaborators, the secondary split of a bivalent can be clearly ascertained ( Figs. 7-9 ). The reduction of chiasmata seems to depend upon the opening out or slipping off of terminal chiasmata (Moffett 1932 ) . In the late diaphase, the neighbouring internodes tend to become perpendicular to each other on account of conspicuous contraction of the chromosomes (Figs . 10, i i). Many chiasmata were lost between the diplotene stage and the late diaphase and the terminalisation was incomplete (cf. The fusion of chiasmata occurs very rarely, actually only when more than two chiasmata exist in one arm of the bivalent (as in Zea nays, Darlington 1934 ). This fusion of chiasmata is different from the " break-and-join " of the crossed chromatids at the chiasma which results in the genetical crossing-over. Such break-and-join does not seem to occur in this case of Allium which therefore conflicts with Sax's opinion. The present observation in Allium suggests that crossed chromatids were lengthened and that the double spiral of chromonemata would not disturb the terminalisation (cf. Levan, 1933 ; Figs. 8, 9) . Accordingly , the reduction in number of chiasmata may be chiefly due to the slipping off of chiasmata or terminalisation. The results obtained in the present work together with those obtained with other plants will be discussed in detail in the second report of this series (D. Sato, 1934 Table  2 
